Early in planta detection of Xanthomonas axonopodis pv. punicae in pomegranate using 
Introduction

50
Figure 1. GIS mapping of collection sites of Xap and other bacteria isolates from Karnataka,
108
India. The ten sampling points were shown within four districts of Karnataka namely Hassan,
109
Tumkur, Chitradurga and Chikkaballapur respectively. primers were designed by Primer Explorer V4 http://primerexplorer.jp/e, Japan; Table 2 ). The replications (n = 3) and bars indicated the standard error of mean.
234
Sensitivity
235
The sensitivity of the LAMP was performed under optimized conditions using different template
236
DNA concentrations and the results were visualised for each dyes. There were no positive results
237
observed for all the dyes when the template was less than 10 -7 ng from Xap1 isolate (Fig 5a) . All 238 the positive results from visualized LAMP assay was further assessed on 2% agarose gel and the 239 band pattern was slightly faint with respect to decrease in template DNA concentration (Fig 5b) .
240
The similar dilutions were also tested for its sensitivity using PCR based amplification of Xap 241 specific regions where the amplification was up to a template concentration of 10 -2 ng (Fig 5c) .
242
We observed that the EtBr had highest fluorescent among the dyes used for the assay (Fig 5d) . 
Specificity
252
Specificity of the LAMP assay was evaluated using 10 Xap and 29 non-Xap isolates (Table 4) .
253
These non-Xap bacterial isolates belonged to other bacterial species collected from different 254 regions in Karnataka, India as detailed in Table 1 . The DNA template obtained from Xap isolates 255 which showed positive results when analyzed through the DNA intercalating dyes (Fig 6a) .
256
Further, it was reconfirmed on 2% agarose gel electrophoresis (Fig 6b) and the absorbance 257 intensity for the dyes was validated (Fig 6d) . The 16s rRNA was amplified to confirmed further for these Xap spp. (Fig 6C) 
279
In planta detection
282
This study aimed to detect Xap by LAMP assay at the early crop stage where the leaf was 283 mechanically pricked with bacterial blight pathogen to inoculate it to healthy pomegranate plants.
284
Three months old pomegranate plant (Bhagwa va.) was grown under controlled environment in a 285 glass house with 85% humidity. Xap1 bacterial culture was resuspended in sterile water and 286 inoculated on healthy plants using pin prick method. The prominent symptoms were observed from 287 the 11 th day after post inoculation, the oily lesions on the leaf surface were observed, which are 288 characteristic symptoms of the bacterial blight disease. The crude DNA isolation method was 289 followed to isolate DNA from the inoculated plants, every alternative day. After the pathogen 290 infectivity in the healthy plants, LAMP assay in agarose gel showed positive from 7 th day onwards 291 (Fig 7b) and for visualizing all the three dyes showed positive LAMP results from the 7 th day 292 onwards (Fig 7a) , in which the EtBr viewed to be most prominent comparing with other and its
293
absorbance intensity was increased with days (Fig 7d) . All the crude isolated DNA samples in
294
PCR method showed amplification from 11 th day onwards (Fig 7c) . 
Statistical data validation
308
The method used in LAMP assay with the dyes were validated with additional 10 Xap isolates. Step 4. The dumbbell shaped DNA, now converts to a stem loop structure.
334
The FIP hybridizes to form a loop of the stem-loop DNA structure to initiate LAMP cycling. Strand 335 synthesis is started. The F1 strand is displaced to form a new loop at the 3' end.
Step 5. 
